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(57) | Abstract | 

| Problem | "l"he transparent interlayer film between the 
information recording layer of the multiple is formed in the 
necessary satisfactory of in spite, to evade the deformation of 
the substrate 1, the optical properties beingthe uniform , the 
multilayer optical recording medium which is made the objective 
where the stability isgoodthe yield rate is produced well. 
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[Means of Solution ] At least, on the optically transparent 
substrate 1 which possesses the first inlunnalicn recording layer 
1 1, the second information recording layer throughthe 
transparent inleriayer film , the lamination being done, in the 
production method of the multilayer optical recording medium 
wiuchbccomcs. On the summer 40 which forms the second 
information recording layer the step which the prwtocuring 
resin layer 33 A the coating is done. The step which hardens the 
photocuring resin layer 33 A from the light irradiation . On the 
photocuring resin layer , the step which through the optically 
transparent resin 44. the adhesion does the optically transparent 
substrate which possesses the first information recording layer . 
Alter that, peeling the stamper Irom the photocuring resin layer , 
forming the second information recording layer due tothe 
photocuring resin layer , you obtain the multilayer optical 
recording medium which it makes the objective . 
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[Ctaim(s)] 

[Claim 1 ] At least, on the optically transparent substrate which 
possesses the first information recording layer , Lhc second 
infanruition recording layer throiighthe transparent interlayer 
lilra , lhc lamina lion being done, in tho production method of 
the multilayer optical recording medium whichbecoines, 

On the stamper which forms the abov^-mentioned second 
information recording layer the step which the photocuring resin 
layer the coating is done and. 

The step which hardens the said photocuring resin layer Irom 
the light irradiation and, 

On the said photocuring resin layer , the step which through the 
optically transparent resin . lhc adhesion docs the optically 
transparent substrate which possesses the above-mentioned first 
information recording layer and, 

After that, peeling the above-mentioned stamper from the above- 
mentioned first photocuring resin layer , it designates that it forms 
the abo\*e-mentione<i second information recording layer due 
tothe above-mentioned photocuring resin layer as feature, the 
production method of the multilayer optical recording medium . 

[Claim 2] It designates that the coating of the above-mentioned 
first phoioeuring rosin layer for Iheabovc-mentioncd a tamper is 
done with the spin coating as feature, in the Claim lthe the 
production method of the multilayer optical recording medium 
which is stated. 

| Claim 3 [ In order the outer perimeter contour of the above- . 
mentioned stamper the finally just morenecessary width than 
the outer perimeter contour of the abox'e-mentioned optically 
transparent substrate which isobtained to he categorized to the 
outside, the surface urea of Lhcabo vc-mentioncU stamper the 
surface area of the above-mentioned optically transparent 
substrate compared to it designates thai it selects large as feature, 
in the Claim 1 the the production method of the multilayer 
optical recording medium which is slated. 

[Claim 4] The abowHucntioned substrate which possesses the 
first uiformation recording layer where theabove-inentioned first 
fineunevenness was formed it designates that it was formed bythe 
injection molding as feature, the production method of the 
multilayer optical recording medium . 

[Description of the Invention] 

[0001] 

| Technological Field of Invention J Ihis invention relates to the 
production method of the multilayer optical recording medium . 
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[0002] 

[Prior Art] ROM (TCead Only Memory) type of the optical disc 
and the card etc which arc done ihcfur audio and ihc lor video 
in addition the recording is done various information as the 
optical recording medium which, the recording or the (And) 
regeneration with the light irradiation , intlie optical recording 
medium of the added signal type and ihc rcwrilcable etc. In 
order in the for example compact disk , although the fine 
unwenness of Ihc phase pil and the pregroove etc which can do 
to the irdbrmation recording layer the recording of the data 
information and the tracking servo signal inROM type, in 
addition the magneto-optical or the phase change etc of the 
added signal type andthe rewriteable etc you can do the 
formation of the fine unevenness of the pregroove etcregarding 
the optical recording medium which depends. 

[0003] Tn order to assure the increase conversion of the recording 
capacity of the information .development Ihc inlbnuation 
recording layer of the 2 layers or more destined for the 
utilization of the multilayer oplieal recording medium which the 
Lmiiination is done is considerable. This multilayer optical 
recording medium becomes, as shown the conceptual cross section 
diagram of the for example in the Drawing 4 , therespective 
data recording phase pit t the first of the tracking and the 
pregroove etc for the address and die first information recording 
layer 1 1 and the second information recording layer 1 2 which 
possess the second fine unevenness 21 and the22 tlirough the 
transparent interlayer film 33, the lamination doing, being 
formed. As lor read-out of infbnnalion from iirsl and second 
information recording 11 and 12 of this multilayer optical 
recording medium , To measure the simplification of Ihc drive 
equipment , way it is possible, Tn addition vis-a-vis the first and 
the second inlbrmauon recording layer II and the 1 2, in the 
continuous the recording or in order for it to be possible, to do 
Ihc read-ouL( regeneration ), with the optical head of the 1-sel 
identical side of the multilayer optical recording medium , with the 
light irradiation Irom substrate 1 side of the torasparcnl where 
the for example first information, recording layer 2 was tbrmed 
what ittries to be able do is desired. 

[0004] In this case, the first information recording layer 11 , the 
lor example samtainsparcnl film 13 being formed by Ihc fine 
unevenness 21 , isformed, as the information recording layer of 
the scmitransparenl as lor the second information recording 
layer 1 2, the constitutionwhere the reflective film 14 due to the 
for example Al vapor deposition film on Ihc line unevenness 22 
was formed is taken. The protective film 6 is fonned on this 
rcilcclivc film 14. 

[0005] And, In this multilayer optical recording medium vis-a-vis 
the first information recording layer 1 1, As the emitted light L 
from the optical head , with the Drawing 4 shown with the solid 
line . the focusing it does in the first information recording layer 
1 1, the recording or does the regeneration t as the emitted light 
Lwilh ihc Drawing 4 shown wilh the chain line , vis-a-vis the 
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second information recording layer 1 2 it is, the focusing to do the 
second information recording layer 12, the recording or it docs 
the regeneration . 

[0006] To this way, The multilayer optical recording medium for 
example first and Ihe second information recording layer 1 1 and 
the 12 to possess, The optical recording or it makes the 
constitution which docs the regeneration with the light 
irradiation from identical side of the medium , lb try not to 
have the lac I that micrfercnoc occurs between each inTonration 
recording lover , as selecting in the thickness of the for example 
(30 um to 60 urn ) ±6" um extent which becomesthe 
satisfactory large is done the thickness of the transparent 
inierlayer film 33, this thickness namely asfor the interval of 
each recording information layer to be section it becomes 
necessary even. 

[0007] 

I Problems to be Solved by the Invention | It seems that the 
description above is done, as Ihe method wmehproduces the 
multilayer optical recording medium at least due to the 
superposition of the first andthe second information recording 
layer . Hie fine unevenness 21 which forms the first 
information recording layer 1 1 in formation and the same time 
of the optically transparent substrate 1 due to the injection 
molding of the transparent resin of the for example 
polycarbonate (PC) etc il tbms, Fonmng the sanilransparcnl 
film 1 3 on this fine unevenness 21, afterwards, on this fine 
unevenness 21 , the coating it does the phoLohardcning resin for 
example ultraviolet light hardening resin , the pressure doing the 
stamper where the fine unevenness whiehlbrms the second fine 
unevenness 22 of the second infomiation recording layer 12 hi 
this was formed, it forms the second line unevenness 22wilh 
copying the fine unevenness of ihis stamper . After that, doing 
the optical for example ultraviolet irradiation lrom optically 
transparent substrate side, it hardens the photobimAeiiing resin , 
with tiie photohardening resin layer where the second fine 
unevenness 22 was formed the production method which itpeels 
can think of the substrate 1 from the stamper . 

[0008] However, when due to this kind of production method , 
the problem that occurs the and the substrate 1 the bending 
deformation do from the thing which thiscontracts attendant 
upon hardening the pholohardtiiing resin on the substrate 1 . 
Especially, as the description above done, in order that the 
spacing ollhc first information recording layer 1 1 and the 
second in formation recording layer 12 is made large, when the 
thickness of the pholohtirdening resin which forms Ihe second 
information recording layer 1 2 namely the second fine 
unevenness 22 is made large, the bending deformation ofthis 
substrate 1 becomes remarkable. 

[0009] In addition, As the other production method , The 
photohardening resin for example ultraviolet light hardening resin 
which forms the second line unevenness 22 of the second 
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information recording layer 1 2 on the for example above- 
mentioned stamper ihe spin coaling doing, The agreement 
pressure doing the substrate I which formed the first 
information recording layer 1 1 on Ihis.you can Ihink the 
production method that it copies the fine unevenness of the 
stamper , ilhardens the pholohardcning rosin from substxalc 1 
side with the optical for example ultraviolet irradiation , after 
lhalwilh the pholohardcning resin layer where the second line 
unevenness 22 was formed the peeling it does the substrate 
I from the stamper . 

[001 0] However, This way the spin coating of the 
photohardening resin is done in the stamper , The problem that 
occurs the coating of the resin cannot do the resin totheeven 
thickness over the entire area of the stamper , the tliiekness 
of the transparent interlayer film 33 which was formed from the 
Ihing where becomes generally Ihe rise ol" Ihc resin wilh the 
outer perimeter edge large by this resin of the being the outer 
perimeter , becomes wilh large. 

[001 1] This invention , evading ihis kind of inconvenience, at 
least the first andthe second information recording lay er being 
done, Ihe lamina lion in ihc multilayer optical recording medium 
which is formed, the problem of the bending of the substrate 5 in 
the necessary satisfactory and try to heable form ihe thickness 
of the transparenx interlayer film between each information 
recording layer in the uniform . 

[0012] 

[Means io Solve the Problems] As for this invention , on the 
optically transparent substrate which at least possesses Ihe lirssL 
iuformation recording layer .the second uifonnation recording 
lava through ihe transparent inlerlaycr iilra , ihe larainalion 
being done, in the production method of the multilayer optical 
recording medium which becomes. On the stamper which Ibnus 
the second information recording layer the step which the 
photocuring resin layer the coating is done. On the step and the 
photocuring resin layer which harden the photocuring resin layer 
from the light irradiation , the step which through the optically 
transparent resin , Ihe adhesion does Ihc optically transparent 
substrate whichpossesses the first information recording layer . 
Allcr lhal, peeling Ihe above-mentioned slampcr from the 
photocuring resin layer , formingthe second information 
recording layer due lo Ihe above-mentioned pholocuring resin 
layer , you obtain the multilayer optical recording medium 
whichil makes ihe objective . 

[0013] 

[Embodiment of Invention ] Referring to the Drawing 1 and die 
Drawing 2 which show the conceptual cross section diagram in 
the embodiment of the production method of the multilayer 
optical recording medium due lo this invention , each production 
step you explain. 
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[0014] Regarding this example, when the optical recording 
medium which possesses the information recording layer ofthe 2 
layers of the first and the second information recording layer is 
produced is, but il impossible also lu apply when the optical 
recording medium which possesses the information recording 
lava abovelhe 3 layers is obtained. 

[0015] First, as shown in the Drawing 1 A, the finally the 
stamper 40 which possesses the fine uneveiiness 42 which forms 
the line unuvcancss of lite second infonnaiiun recording layer 
which is formed is prepared. As for this stamper 40, the outer 
perimeter contour the finally in order just more necessary width 
than the outer perimeter contour of the optically transparent 
substrate in the optical recording medium which is obtained to 
becategorized to the outside , the surface area is selected the 
surface area of the optically transparent substrate compared to 
large. When the for example and Ihc finally the diameter of 
the optical recording medium for example optical disc which is 
oblainedis the 120 ram , il selects the diameter of the stamper 
40, in the for example IVO mm whichthe satisfactory is larger 
than the disk diameter . 

[0016] And, on this stamper 40, the acrylic ultraviolet light 
hardening characteristic resin of the photohardening resin Rs 
for example Dainippon Tnk & Chemicals SD301 ( tradename ) 
ofthe liquid where the viscosity is low relatively is dripped, as 
shown inthe Drawing 1 B, on this stamper 40, the resin Rs the 
spin coating is done the stamper 40 byliirning. 

[0017] This lime, the resin Rs which the spin coaling is done as 
shown with the Drawing I B,withthe center ofthe stamper 40 
the coaling is done in the even thickness d, bullhe resin Rs 
rising with the centrifugal force which accompanies the 
revolution ofihe stamper 40, regarding the outer perimeter of 
the stamper 40, the raised part 43 which becomesthe big 
thickness occurs. 

[001 8] After that hardening this photohardening resin Rs with 
the light irradiation for example ultraviolet irradiation , it forms 
the transparent film 33A. When it makes this way, the fine 
unevenncss 42 ofthe stamper 40 being copied, the second line 
unevenness 22which was formed is formed in this transparent film 
33A. 

[0019] As shown in the Drawing 1 C, on Ibis transparent film 
3 3 A, the optically transparent resin 44 is arranged. As for the 
substrate I, the firsi fine unevenness 21 is Ibrmed, possessing Ihe 
first information recording layer 1 1 where the semi transparent 
film ( not shown ) was formed, becomes. Inside the cavity the 
first fine unevenness 21 inthe mold where the stamper where 
the fine unevenness which forms was formed is arranged it forms 
the formation of the substrate 1 which possesses the first fine 
unevenness 21 of this first information recording layer II, by 
terming the first fine luievvnness 2 1 inibnnalion and the same 
time ofthe substrate 1 with tlie thing which the for example PC 
oflhe transparent resin the injection is done. 
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[0020] As shown in the Drawing 1 D, through Ihc optically 
transparent resin 44, the substrate t , the side whichpossesses the 
first inlunnalion recording layer 1 1, Ihc pressure is done on the 
stamper 40. As the optically transparent resin 44 designates the 
thickness as Ihc lor example 5 urn extent , imbeds the first line 
unevenness 2 1 , the transparent film 3 3 A and the substrate 1 the 
lor example uneured ultraviolet light hardening resin , Japan 
Synthetic Rubber corporation make tradename K.601 which 
- posscsseslhe eficcl which the joining is done is used for the 
mechanical . After that, doing the for example ultraviolet 
irradiation from substrate I side, it does the photocuring. of the 
optically transparent resin 44. 

j 0021 1 With this state , the raised part 43 of the outer 
perimeter of the transparent film 33 A on the stamper 40,from 
the pressure bonded part ofthe substrate 1 in order Tor il to be 
passible, to becategori/ed to the outside , you can do the surface 
area of the stamper 40 namely thesolecliun oi' the diameter. As 
the namely, description above done, when the diameter of the 
substrate 1 islhe 120 mm , as ibr the diameter of the stamper 40 
if it selects in the 1 IK) mm ,the raised part 43 of the transparent 
iilra 33 A Irom the pressure bonder of the substrate 1 means to 
becategorized to the outside. 

1 0022 1 After that, as shown in the Drawing 2 A, the substrate I 
with the transparent film 33 A, the peeling is done from the 
stamper 40. 

[0023] As and, shown in the Drawing 2 B, the transparent film 
33 A which projects to the ouier perimeter isexcised from the 
substrate I. Tne protuberance 43 of the transparent film 33 A is 
removed by this excision. 

1 0024 1 After that, as shown in the Drawing 3 , forming the 
rcilcclivc film 14 due lo the for example Al vapor deposition film 
on the second fine unevenness 22. it forms the second 
information recording layer 1 2. tn addition, furthermore doing 
hnrdening with the for example photohardeuing resin coating , 
and the exposure on this, the application it forms the 
protective film 6. When il makes this way, that you explained 
with the Drawing 4 , in the sameway the first and the second 
inlbrmtiiion recording layer 1 1 and the 12 you can do the 
formation ofthe optical recording medium which the lamination 
is done, but in this ease, in both inlunnalion recording layer 1 1 
andbetween the 1 2. the transparent film 33 A due to the 
pholohaidening resin and the transparent interlay ex lilm 33 due 
to the lainiiiarion ofthe optically transparent resin 44 it is 
lormed. 

[0025] According to this invention method , on stamper 40 side, 
it compares to the case wherefrom the thing which it tries to 
form the Transparent film 33A due to the photohardeuing resin 
which forms the second information recording layer it forms in 
the substrate 1 side, it canevade the bending defonnat ion ofthe 
substrate 1 which accompanies the contraction of the hardening 
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